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Abstrakt 

Táto diplomová práca sa zaoberá riešením štvorpodlažného horského penziónu 

s jedným podlažím podzemným a troma podlažiami nadzemnými na parcele 1953/16 

v Nízkych Tatrách na Slovensku. Parcela sa nachádza v katastrálnom území obce Horná 

Lehota. Návrh horského penziónu sa zaoberá architektonickým, technickým 

a stavebným riešením objektu podľa požiadavok investora. Podzemné podlažie objektu 

je navrhnuté z betónových tvárnic, ktoré sú odizolované asfaltovými pásmi a zateplené 

extrudovaným polystyrénom. Nadzemné podlažia sú navrhnuté z keramických blokov 

HELUZ, zateplené kontaktným systémom ETICS z minerálnej vaty. Objekt je zatrešený 

šikmou strechou, zkonštruovanou z drevených  priehradových nosníkov, ktoré sú 

spajané styčníkovými plechmi. Cieľom tohto návrhu je vytvoriť modernú a komfortnú 

stavbu, ktorá poskytuje príjemné prostredie najmä pre milovníkov turistiky 

a zjazdového lyžovania ale aj ďalších návštevníkov. 

 

Kľúčové slová 

HELUZ, betónové tvárnice, SPIROLL, šikmá strecha, preihradový nosník, 

dvojplášťová strecha, ETICS, Horná Lehota 

Abstract 

This diploma is dealing with the solution of four-floor mountain guesthouse with one 

floor underground and three floor overground on parcel xxx/xx in Low Tatras, Slovak 

republic. The parcel is situated in the cadastral region of Horná Lehota. The design of 

the mountain guesthouse is solving the architectonical, technical and building solutions 

of the object according to the requests of investor. Underground floor is designed from 

DT concrete blocks, which are waterproofed by the bitumen felts and thermally 

insulated by the extruded polysytrene. Overground floors are made from ceramic blocks 

HELUZ and thermally insulated by ETICS system from mineral wool. The roof of the 

object is made from pitched roof constructed from timber trusses, which are connected 

by gangnail steel sheets. The purpose of this project is to create modern and comfortable 

builidng, which provides pleasant environment mainly for fans of tourism and downhill 

skiing, but also for other visitors. 
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Key words 

HELUZ, concrete blocks, SPIROLL, pitched roof, truss, double-layered roof, ETICS, 
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Introduction 

This diploma´s thesis deals with the architectonical, technical and structural solution of 

the mountain guesthouse in Horná Lehota. It has four floors. One of the floors is under 

ground and it is constructed from the concrete block. Other three floors are overground 

and are constructed from HELUZ ceramic brick clocks. The shape of the object is 

rectangular. The underground floor serves mainly for the accomodated guests. It 

provides them special services such as hot tub, saunas and massages. The first 

overground floor is mainly created by the kitchen and restaurant, which is accessible 

also for non-accomodated people. Other two overground floors are only for guests. 

Each floor provides 6 apartments. The main aim of this thesis was to create comfortable 

and pleasant mountain guesthouse. Accomodoation capacity of the guesthouse is for 36 

people. According to the building envelope the object is low-energy house of class X. 

The structural system in vertical direction is constructed either from concrete blocks or 

HELUZ ceramic blocks. Both are thermally insulated. Horizontal structures, namely 

slabs are designed form prestressed concrete panels SPIROLL.Roof of the object is 

created from timber truss system covered by folded steel sheets. Obejct is supported by 

the strip foundations. 
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A.1 Identification 

A.1.1 Information about the project 

Name:     Mountain Guesthouse 

Location:  Horná Lehota, cadaster Horná Lehota, Slovak republic, 

cadastral number 1953/16 

 

A.1.2 Information about the builder 

Name:    Ján Rosík 

Address:   Medveďovo 25, 976 52 Čierny Balog, Slovak republic 

Phone number:  +421 924 521 512 

 

A.1.3 Information about the designer 

Name:    Bc. Matej Roštár 

Address:   Jilemnického 1181/4, 977 01 Brezno, Slovak republic 

Phone number:  +421 948 176 404 

Email:    matej.rostar@gmail.com 

 

A.2 The list of input data 

The input documents which had been used during elaboration of this project are the 

decision of building office, cadastral map of the area, topographic map of the area and 

the map of public engineering networks. 

 

A.3 Information about the parcel 

The parcel number 1953/16 in the cadastral region Horná Lehota, which is used for 

construction of the new building object is relatively flat with small slope going to the 

south direction. This cadastral area has already been modified, because the owner of the 

plot is also the owner of the neighboring plots and during the construction of the objects 

on them he also managed to modify the terrain in the subjected plot 1953/16. It is 

because he planned to build an object on this plot before when he realized the 

construction work of first apartments located to the north-east direction.  Access road to 

the parcel is from north-west side and it is approximately 6m wide. The shape of the 

mailto:matej.rostar@gmail.com
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plot is irregular with total area 2917 m
2
. There are public networks of potable water and 

electricity. Sewer system is not present in the region. During the construction process of 

the object, new automatic waste treating tank will be placed on the plot. However, 

design of this waste treatment plant is not part of this project and will be elaborated 

individually together with other new connections. The neighboring plots will not be 

separated by any fences. The subjected plot neighbors with 5 other plots. In the south-

east side, there are small trees which will be cut down. The plot is covered by short 

grass. Investor of the building is also the owner of the plots around. 

 

A.4 Information about the object 

The object which will be erected on the parcel is going to be completely new and its 

main purpose is to provide a comfortable and pleasant environment for the visitors. Its 

estimated lifetime should be 50 years in service. The building object is of rectangular 

shape without any irregularities. The object has four floors, one in the underground and 

three overground. This new object is according to the thermal evaluation classified as 

efficient of class B. The estimated duration of erection is approximately 18 months and 

the estimated cost of the rough construction is approximately 15 000 000 Kč (app. 

600 000 €). 

 

Total built-in area:    726.54 m
2
 

Built-in area without the terrace  562.88 m
2
 

and paved areas 

Built-in volume:    7172.16 m
3
 

Total usable area:    1885.06 m
2 

Usable area of the Underground floor: 464.44 m
2
 

Usable area of the 1st floor:   477.36 m
2
 

Usable area of the 2
nd

 floor:   471.62 m
2
 

Usable area of the 3
rd

 floor:   471.62 m
2
 

Accommodating capacity:   36 

Number of apartments:   12 
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A.5 Division of the objects into parts 

The new construction object is divided into 6 objects according to the coordination 

situation. There are following objects found in the plot: MOUNTAIN GUESTHOUSE, 

2 PARKING LOTS, SEWER CONNECTION, ELECTRICITY CONNECTION, 

POTABLE WATER CONNECTION and RAIN WATER WASTE CONNECTION. 

Despite all the listed objects, this diploma thesis mainly deals with the design of the 

mountain guesthouse. Other stated objects will be designed in individual projects. 
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B.1 Description of the parcel 

The parcel number 1953/16 in the cadastral region Horná Lehota, which is used for 

construction of the new building object is relatively flat with small slope going to the 

south direction. This cadastral area has already been modified, because the owner of the 

plot is also the owner of the neighboring plots and during the construction of the objects 

on them he also managed to modify the terrain in the subjected plot 1953/16. It is 

because he planned to build an object on this plot before when he realized the 

construction work of first apartments located to the north-east direction.  Access road to 

the parcel is from north-west side and it is approximately 6m wide. The shape of the 

plot is irregular with total area 2917 m
2
. There are public networks of potable water and 

electricity. Sewer system is not present in the region. During the construction process of 

the object, new automatic waste treating tank will be placed on the plot. However, 

design of this waste treatment plant is not part of this project and will be elaborated 

individually together with other new connections. The neighboring plots will not be 

separated by any fences. The subjected plot neighbors with 5 other plots. In the south-

east side, there are small trees which will be cut down. The plot is covered by short 

grass. Investor of the building is also the owner of the plots around. 

In close neighborhood there are new building objects but every single one of them is 

more than 20 m away. The parcel is covered by short grass and has few trees on the 

south-east side. Before the construction work begins, trees should be cut down. There 

are no protected, flood or undermined areas at the location. 

 

B.2 General description of the object 

B.2.1 Purpose of the object 

The main aim of the building object is to create comfortable, healthy and pleasant place 

for people who are searching for getting modern accommodation in the mountain region 

with special facilities desired nowadays. The building object also provides restaurant 

services and it is accessible also for non-accommodated people. 
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B.2.2 Urban and architectural solution 

The plot is relatively flat, because it was already modified when realization of the 

neighboring apartments was done. Entrance to the object is facing north-west side. 

Apartments are facing all sides. Object is situated more on the south-east direction. 

From the architectonical point of view, object is divided into several parts. The 

underground floor contains facilities necessary for the proper operation of the building 

and its services. Second part of this floor is designed for the accommodated people. 

They can spend their free time in wellness, sauna they can ask for massage and play 

table-tennis inside the leisure time room. These two parts are divided and the visitors do 

not have access to the technical facilities of the building. The first ground floor can be 

again divided into two parts. First part from the entrance door is mostly for visitors. 

There is restaurant accessible also for non- accommodated people. In this part also 

social facilities are placed. Near the entrance door there is the reception and small office 

of the building´s owner. Second part of this floor is created by the kitchen, technical 

room for the air-condition system and the social facilities for the employees such as 

toilets, bathrooms and cloak rooms. The rest is designed for storage of food, dishes etc. 

The second and the third floor is created only by the accommodating units. The building 

object provides 36 places for accommodation. 6 apartments of different size are found 

on every floor. They are more specifically described in the following part B.2.3. The 

external façade is created from the silicate plaster with fine grains. The color of the 

façade is light-brown. The windows and doors are triple-glazed and are made from 

wood of cherry color. The balconies have stainless steel railing with hardened glass 

panels. The roof of the building object is covered by the folded Ti-Zn steel sheets. The 

color of the roof is dark grey. 

 

B.2.3 Urban and architectural solution 

The disposition of the building object can be divided into several parts. The 

underground floor is mainly for accommodated people. There are following facilities: 

wellness, saunas, massages. Second part of this underground floor is equipped by the 

technical facilities such as boiler room, technical room for air-condition system and the 

storage rooms. The first ground floor contains restaurant, kitchen and the necessary 

facilities for the employees, visitors and the owners. The other two ground floors are 
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only designed for accommodated people. They are created by the apartments. Each 

floor contains 2 four-bed apartments, 2 three-bed apartments and 2 two-bed apartments. 

Total number of the apartments in the building object is 12. Each apartment has toilet, 

bathroom, living-room, small kitchen, one or two bedrooms and the small balcony. 

 

B.2.4 Usage by disabled people 

The first floor with restaurant is suitable for disabled people. In front of the entrance 

ramp for wheelchair is designed. In terms of accommodation, no apartment is designed 

in a way to satisfy requirements for disabled people. 

 

B.2.5 Safety during usage 

All people should act naturally. They should not disturb others by the noisy behavior. It 

is strictly forbidden to smoke inside the building. Only places possible are balconies. 

 

B.2.6 Basic characteristics of the object 

Foundations 

The building object is supported by the foundation strips. According to the basic 

calculation peripheral strips are 1.2 m deep and 1 m wide. Internal load-bearing wall is 

supported by the foundation strip which is according to the basic calculation 1.4 m wide 

and 1.2 meters deep. The foundations are designed to be cast from the plain concrete. In 

the span between the foundations, geotextile is put on the soil and it is covered by 

compacted gravel. On the compacted gravel layer which is 150 mm thick, concrete with 

KARI grid is put. Total thickness of concrete layer is 200 mm. For the detailed 

overview of the foundations see the drawing D1.02.01. The actual design of the 

foundations and the reinforcement should be elaborated by the structural designer. 

 

Waterproofing 

The main waterproofing layer in the underground floor is performed by the bitumen 

felts in two layers. These two layers, namely Glastek and Elastek, both SBS modified 

are melted on the concrete slab which lays on the compacted gravel. These 

waterproofing layers deny the access of moisture inside the building. The important 

thing is to waterproof the peripheral walls under the ground level. These walls are 
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created from concrete blocks. Also in this case, bitumen felts are used. SBS modified 

felts are melted on the walls. Then the XPS Polystyrene STYRODUR 3000 is placed on 

them freely and poured by the soil. 

 

Vertical load-bearing elements 

Peripheral wall of the building objects are created from two different materials. In the 

Underground floor, concrete blocks which are 300 mm thick, are used. These blocks 

serve also as a formwork, so it is not necessary to build one. These blocks are filled with 

the fresh concrete and strengthen by the steel bars. The blocks re waterproofed by the 

bitumen felts and after that, thermal insulation XPS STRODUR 3000 of thickness 150 

mm is used. Before the soil is poured back, dimple membrane must be placed on the 

thermal insulation to improve the waterproofing properties. The peripheral walls of the 

other three floors are made from HELUZ Family P38 ceramic brick blocks. They are 

fixed by the thin-layered mortar recommended by the manufacturer. They are thermally 

insulated by the contact system ETICS. Mineral wool Nobasil FKD S of thickness 150 

mm is used. It is fixed by the universal adhesive over the perimeter of the mineral wool 

panels and then it is also fixed by the fastener for better stability. Fasteners have to be 

covered by the corks made from the same mineral wool. For the detailed overview see 

the Drawings of details. Levelling and connecting layer on the mineral wool is 

performed by the Baumit - DuoContact adhesive with glass-fibre mesh. After 24 hours 

it must be coated by the penetration coating and the final layer made from Baumit 

SilikaTop can be made.  

 

Horizontal load-bearing elements 

All slabs of the building object are created by the pre-stressed concrete panels 

SPIROLL of thickness 320 mm. These panels have to be placed on the building by the 

crane. Overlapping of the panels on the load-bearing structures is 150 mm. When the 

placement is done, grouting concrete C16/20 with the KARI mesh 150 x 150 mm is 

poured on them. The soffit of the slabs is created either by gypsum-boards or suspended 

ceilings. For the detailed overview see the drawing of compositions. Flooring systems 

are different among the floors. For the detailed overview see the drawing of 

compositions. On the second and third ground floor balconies are designed. There are 
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constructed from reinforced concrete of thickness 150 mm. The proper design of the 

reinforcement has to be made by the structural engineer. These overhanging balconies 

would create thermal bridges without insulation so they are insulated by the contact 

system of thermal insulation. The detailed overview is provided in the drawing of detail 

B.    

 

Roof 

The roof is made from timber trusses which are connected by the gangnail steel sheets. 

It can be classified as pitched, saddle and double-layered roof which has to be 

ventilated. The design of the truss is only preliminary. Proper design has to be 

performed by the structural engineer. Trusses are fixed to the reinforced concrete ring 

by the threaded rods which are fixed by the chemical anchor. Axial distance between 

trusses is 1 m Thermal insulation Isover Domo is placed between the trusses. To cut the 

thermal bridge 60 mm thick layer of additional thermal insulation is put under trusses 

between the timber laths of the same thickness. Thermal insulation has to be protected 

against the creation of water vapor. Knauf LDS PE foil is used as the vapor barrier. 

Soffit is created by the Fire resistant gypsum board RIGIPS th. 15mm. For the detailed 

overview of the layers see the drawing of the compositions. Roof cover is made from 

folded Ti-Zn steel sheets. The air space in the roof has to be ventilated. According to the 

calculation of roof inlets and outlets, ventilation is secured.  

 

Doors and windows 

To secure the low costs of energies during usage, triple glazed windows and doors are 

used. Frame of the doors and windows is made from wood. Cherry  color of the 

windows and doors is designed to create nice contrast between the light-brown facade 

and the opening fillers. 

Type of the windows is VEKRA Natura 94 with U = 0,77 W/m
2
.K according to the 

manufacturer´s data. U- value of doors is U = 0,82 W/m
2
.K according to the 

manufacturer. 

 

B.2.7 Basic characteristics of the building services 
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The building objects has totally 23 toilets, 14 bathrooms, 9 individual showers, one 

laundry with dryer one sink for the cleaning and 14 kitchen sinks. Each apartment has 

its own small kitchen with toilet and bathroom. In the underground floor hot tub and 

small pool with cold water can be found. All main pipes taking away the waste water 

are situated underneath the underground floor. The connection between particular floors 

is secured by the installation shaft. All the pipes are hidden behind the pre-walls or in 

installation shafts. Central heating system is heated by the pellet boiler. Floor heating 

can be found in the underground and the first over-ground floor. On the second and 

third ground floor heat is secured by the radiators. Hot water for the restaurant and all 

the facilities is prepared centrally in the boiler room. Apartments are equipped by the 

water heaters. 

 

B.2.8 Fire safety 

For the detailed protocol of fire safety in this object see the attachment D1.3 

 

B.2.9 Fundamentals of usage of energies 

Whole building is heated by the pellet boilers. In the underground floor and the the first 

over-ground floor, floor heating system is used. In the second and the third floor, 

radiators are used as heating elements. Hot water for the first two floors is prepared 

centrally, whereas apartments are equipped by their own water heaters. Ventilation of 

the building is secured by two ways. Most of the building is ventilated naturally by the 

windows and possibly by the doors. In case of wellness and the kitchen, ventilation is 

secured naturally but also by the air-condition system. The detailed specifications of the 

building services and the materials used for their proper function are specified by the 

designer of the building service project..  

 

B.2.10 Protection of the building against negative effects 

The building object is well protected against the effects of radon. No other protection is 

necessary. 

 

B.3 Connection to the infrastructure 
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There are four connections designed in the object. The first one is sewer connection. 

Area around does not have its own sewer system so the object will have to have its own 

automatic sewer-waste treating plant. The details will be specified by the specialists. 

According to preliminary design it will be placed approximately 10 meters form the 

object. The second connection is the rain water. Again areas around do not have public 

rainwater sewer, so the retention tank must be placed on the plot. The thrird connection 

is electricity connection. It is connected from electric transformer placed near the plot. 

Transformer transforms high voltage to the low voltage.  On the southwest edge of the 

parcel electric circuit breaker is placed. The other electric box is placed inside the ski 

storage room in the underground. The fourth connection is potable water connection 

which is 30 m long approximately. It has the main water-mater pit placed two meters 

away from the border of the parcel. In this pit there is also main valve for stop the water 

flow into the building. 

 

B.4 Transportation solution 

The parcel is directly connected to the road. The arrival road is not far from the main 

road passing through the area nearby. There are no bike routes. 

 

B.5 Vegetation and terrain solution 

The first thing, which is necessary to be done before the start of construction is to cut 

the grass. 200 mm of the top soil should be removed and used for terrain modification. 

Soil form foundation pit and trenches should also be used for modification of terrain. 

The terrain is slightly sloped so the removed topsoil will be used for surfacing. 

The architecture of the parcel (vegetation e.g) is up to the investor. He asked for his 

own arrangement of the parcel. 

B.6 Description of the environmental effect of the building 

The object is built from heavy materials such as concrete or ceramic blocks. During the 

erection of the building lot of waste will be produced. All must be transport to the 

proper recycling place.  During the usage of the building waste will be produced too. 

The object has to have its own thrashes which have to be regularly transported away. 
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B.7 Protection of the inhabitants 

All needed requirements are fulfilled. 

 

B.8 Organizational principles during construction 

The first thing which has to be done is to build connection of water and electricity. 

Water will be mainly used for drinking, washing or mixing of concrete and the 

electricity is used for running of the machines and tools. Drainage of the parcel can be 

natural. The parcel lies next to the access road so it is not necessary to build any new 

road. The construction waste which will be produced during construction works should 

be separated into parts. It should be divided into plastic, timber, concrete and others. 

Timber waste can be possibly used in the future by the investor so it can be stored. 

Plastic waste should be collected and transported to the recycling place. The rest of the 

concrete, plasters, adhesives, bricks etc. should be transported to the recycling place too. 

For the sewage mobile dry toilet (ToiToi type e.g) should be used. There is expectation 

of big soil movement when digging the underground floor. Soil will be used for planar 

modification of the parcel. It is important for workers to use proper clothes, shoes and 

wear protective helmets during the construction process. 
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C.1 General information about the object 

Investor:  Ján Rosík, Medveďovo 25, 976 52 Čierny Balog 

Location: Horná Lehota, cadaster Horná Lehota, parcel no. 1953/16 

Built-in area: 726.54 m
2 

Useable area: 1885.06 m
2 

Built-up volume: 7172.16 m
3 

Total height: 14.2 m 

No. of floors: 4 

 

C.2 Earthworks 

Before the start of construction works it is necessary to cut the grass and flatten the 

surface for the easy movement of construction machines. Then it is required to remove 

200 mm of topsoil from the ground. The removed topsoil can be stored on upper right 

part of the parcel (north-east direction). The removed topsoil is used after finishing of 

construction for surfacing of the parcel because it is slightly sloped. Also it can be used 

for backfills. Then it is important to set project zero by the help of benches and ropes, so 

it is possible to measure the depth of the foundation pit. Two benches on the each side 

of the corners should be used. There are two different levels of the foundation depth. 

The basic one is 5690 mm the second one is 6490 mm. For the detailed overview see 

the drawing of Foundations D1.02.01. Total depth measured from the project zero is 

6490 mm. Extended pit from external side around the foundation should be digged. It is 

necessary to do, because of the insulating process of the foundation by STYRODUR in 

thickness of 150 mm. Width of the extended pit at the bottom should be 600 mm and 

the slope of the edge of the pit should be 50°. Before allowing people to go inside the 

pit it is necessary to check the stability of the wall. It should be marked out with lime 

cement for a good visibility. The project´s zero is set to the 1086,000 meters above the 

sea level. The depth of the pit should be measured many times to secure the accuracy 

and proper depth of the foundations. 

 

C.3 Foundations 
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The foundations are made of the plain concrete which is cast by the pump, so it is 

necessary to use formwork in the pits. The trenches with formwork are filled with the 

concrete and at the top of the strips plain concrete reinforced by the the KARI mesh is 

cast. Grade of the concrete and exact position of the reinforcement should be calculated 

by structural designer. Before the concrete slab is cast on the whole area of future 

object, geotextile has to be put on the soil. Then layer of gravel should be put and 

compacted at total height of 150 mm. When this preparation of the base is done, 

concrete can be put on it. Then it should be vibrated. It is recommended to remove the 

formwork after 7 days. Concrete should be left to harden for at least three to four weeks. 

During this period trenches around the foundation strip can be poured by the previously 

digged soil. Due to the big depth of the foundations they do not have to be insulated. 

When the base layer is hardened, waterproofing made from bitumen felts Elastek and 

Glastek (SBS modified) are performed in two layers. Both layers are melted on the 

whole area of the base slab. For the application of the bitumen felts must be done with 

help of fire burner and gas bomb. Application of the waterproofing must be performed 

by the specialized workers. Process of application can be found on the webpage of the 

producer. Overlapping of the bitumen felts must be at least 150 mm to secure perfect 

waterproofing properties. In the peripheral places waterproofing should be melted to the 

very edge of the foundation strip. 

 

C.4 Vertical load-bearing structure 

Vertical load-bearing structures are created from two types of materials. Underground 

floor is made from concrete blocks of thickness 300 mm and they are filled with the 

fresh concrete and bounded by the reinforcing steel bars. Walls of the underground floor 

have to be secured against the moisture. SBS modified bitumen felts have to be melted 

after the erection. The process is similar to those performed during the waterproofing 

process of the foundation slab. These underground walls are insulated by the XPS 

STRODUR 3000 which is freely laid. Dimple membrane is securing the additional 

waterproofing layer. To get some daylight and to be able to ventilate naturally the 

underground floor, concrete prefabricated transoms are used. Transoms are put after the 

thermal insulation and are fixed by the anchors which are screwed to the load-bearing 
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wall. When this process is finished, the pit which was created during the earthworks can 

be poured by the soil.  

Internal load-bearing wall of the underground floor is also made from concrete blocks 

with the same thickness of 300mm.  

The first ground floor is created from the HELUZ Family ceramic blocks of thickness 

380 mm. They are fixed by the thin-layered mortar which is prescribed by the 

manufacturer. According to the drawings, lintels from the same manufacturer are placed 

above the openings. The last layer of the first floor is made from reinforced concrete 

ring, which 250 mm high. To create this layer formwork has to be prepared all around 

the peripheral and internal load-bearing walls. The proper position of the reinforcement 

has to be calculated by the structural enginneer. Internal load-bearing walls of the first 

floor are made from HELUZ Family 30 of thickness 300mm. The other two floors are 

also made from the same system. The difference occurs in case of openings. Lintels 

above the windows are created by the reinforced concrete ring which is 250mm thick. 

It is very important to bind corners properly. The solution of the corners can be found 

on the website of the manufacturer. All peripheral walls are insulated by the contact 

system by the mineral wool Nobasil FKD S of thickness 150 mm. It is firstly fixed by 

the adhesive which is put on the whole area of the mineral wool panels and then glued 

to the wall. The proper positioning of these panels is described by the manufacturer. 

These panels are also fixed by the fasteners. 6 fasteners per 1m
2
 have to be used. It is 

necessary to misconduct the point thermal bridges. For the detailed overview see the 

drawing of Detail A. 

 

C.5 Horizontal load-bearing structures 

All slabs of the building object are created by the pre-stressed concrete panels 

SPIROLL of thickness 320 mm. These panels have to be placed on the building by the 

crane. Overlapping of the panels on the load-bearing structures is 150 mm. When the 

placement is done, grouting concrete C16/20 with the KARI mesh 150 x 150 mm is 

poured on them. The soffit of the slabs is created either by gypsum-boards or suspended 

ceilings. For the detailed overview see the drawing of compositions. Flooring systems 

are different among the floors. For the detailed overview see the drawing of 

compositions. On the second and third ground floor balconies are designed. There are 
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constructed from reinforced concrete of thickness 150 mm. The proper design of the 

reinforcement has to be made by the structural engineer. These overhanging balconies 

would create thermal bridges without insulation so they are insulated by the contact 

system of thermal insulation. The detailed overview is provided in the drawing of detail 

B. 

C.6 Roof structure 

The roof of the building object is pitched, saddle and double-layered. The load-bearing 

elements of the roof structure are timber trusses which are connected by the gangnail 

steel sheets. The trusses are fixed by the threaded rods which are drilled to the 

reinforced concrete ring. These rods are anchored by the chemical anchor. The proper 

calculation of the truss must be performed by the structural engineer. The bracing 

against the wind load is performed by two ways. Sheeting made from OSB/4 boards is 

applied at the top of the truss, secondary bracing is created by the beams. This bracing 

is already used during the erection of the trusses. Dimensions of the bracing must be 

again calculated by the structural engineer. Trusses are prepared transported to the roof 

by the crane. At the bottom, thermal insulation Isover Domo is put between the bottom 

ties of the truss. Total thickness is 280mm and it is placed in two layers. In terms of 

prevention of creation of thermal bridges additional layer of the thermal insulation must 

be placed below. Isover Domo of thickness 60 mm is used. It is placed between timber 

laths 60x40 mm which have to be firstly put in the perpendicular direction to the truss 

system. Thermal insulation is protected against water vapor by the Knauf LDS PE foil 

which is placed under the additional layer of the thermal insulation and it is fixed by the 

duct tape and by the nails to the timber laths. All nails has to be overlapped by the 

special duct tape to get the proper functionality of the vapor barrier. Airtight foil has to 

be applied on the top of the thermal insulation. The roof is ventilated and the 

airtightness must be secured. The top part of the truss has to be covered by the 

additional safety waterproofing. Timber laths 40x60 mm are placed on it to provide 

ventilation space. They are fixed by the nails to the upper tie of the truss. Sheeting is 

made from OSB/4 boards, which are nailed to the laths below. Roof cover is made from 

folded TiZn steel sheet of th.0,7mm. It has to be separated from the OSB boards in case 

of small condensation to prevent degradation of the roof cover. Separation and micro-

ventilation layer Dekten Pro is put between them,   
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C.7 Partitions 

The partitions in the building objects are made from different material. In the 

underground floor, partitions are made from Ytong Klasik of two different thicknesses. 

The most of them are 150 mm thick. Some of them are made 100 mm. For the detailed 

overview of the particular layers of the partition see the drawing of compositions. Ytong 

partitions are fixed by Ytong thin-layered mortar. 

In the rest floors, partitions are made only from the gypsum-boards which are filled by 

the mineral wool to increase their acoustic and fire resistant properties. The partitions of 

the total thickness of 200 mm are used to separate the apartments in the second and 

third floor. They are made from 2 layers of gypsum board RIGIPS 12.5 mm on both 

sides. Inside of the structure between the supporting galvanized steel profiles, thermal 

insulation is placed. The second type of partition is made in total thickness of 150 mm. 

They are used to separate the bedrooms and living rooms. The last type of the partition 

made from gypsum board is the one with total thickness of 100 mm. These are used to 

separate toilets and bathrooms form the entrance hall in the apartments. All of the 

gypsum board partitions have the surface finish modification provided by Baumit 

Fascina Top scraper and the interior white paint. Technological prescription of the 

erection of these gypsum board partitions is described by the manufacturer. For the 

detailed overview of the particular partitions see the drawing of composition.  

 

C.8 Floor above the ground 

The main part of the floor in the underground is made from concrete which is reinforced 

by the reinforcing KARI grid. This concrete is poured on the gravel base 150mm which 

should be placed before the application of the concrete. Gravel of grain size 16-32mm 

must be separated from the soil by using geotextile. The concrete layer itself is 200mm 

thick. After 3 weeks when it is hardened, waterproofing in two layers must be placed in 

order to deny the access of moisture into the building. These two layers are bitumen 

felts. Both of them are SBS modified and are melted on the whole area. Thermal 

insulation is made from EPS 150 in total thickness of 160mm placed in two layers. First 

layer is 100mm thick, second one 60 mm thick. Dilatation layer form Izoflex PP foil 

must be placed all around the perimeter. Next layer of the floor is system panel for floor 

heating tubes. These panels are made from polystyrene of thickness 30mm  have special 
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separating foil on the top. Therefore it is not necessary to place another separation foil 

before the cement screed is poured. When the floor heating tubes are placed and 

anchored for their better compactness, cement screed can be poured in total thickness of 

55 mm. Floor finish is made from ceramic tiles which are glued by the hydrophobic 

adhesive. For the detailed composition of the floor see the drawings of compositions. 

 

C.9 Staircase 

In the building object we can find two staircases. One of them is considered as main 

leading from the underground floor to the third ground floor. The second one connects 

the underground floor and the first floor in the part of employee´s facility. Both 

staircases are designed from the reinforced concrete. The detailed placement of the 

reinforcing bars should be calculated by the structural engineer. Each floor of the 

building has different height. It means that every staircase flight has different slope and 

height. Width of the risers is in every case 280 mm.  Height of the riser changes in 

individual floors. For the detailed calculation see the folder E. Height of the railing is 

900 mm. Proper design will be discussed with the structural engineer. The staircase is 

planned to be heavy-weight and will be supported by the load-bearing walls. 

 

C.10 Openings 

For the filling of the openings there are used triple glazed windows VEKRA Natura 94 

with U = 0,77 W/m
2
.K. The frame of the window is constructed from the oak timber. 

Also the doors are produced by this company and have U-value = 0,82W/m
2
.K. The 

windows are fixed by the screw to the base layer created from the concrete created on 

the ceramic blocks. For the detailed view of window fixing see the detail A. It is 

recommended to use specialized workers for the correct fixing of windows, because it is 

important from the point of view of thermal evaluation. 

 

C.11 Chimney 

There is only one chimney in the building object. It is triple-layered anti- corrosive 

chimney, which is used for pellet boiler. This chimney is protected by the insulation 

inside to deny the creation of condensate which is undesired for the boiler on natural 
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fuel. Internal diameter for the chimney flue is 200 mm, external diameter is 300 mm. 

The chimney does not require any protection because it is made of stainless steel. Only 

necessary thing is to put the head on the top of the chimney to protect the flue against 

the rain water flowing down. This type of chimney is fixed to the external wall. The 

height of the chimney is 13 m. Proper design of the chimney should be consulted with 

the specialized worker. 
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Conclusion 

The main aim of this diploma thesis was to create healthy, nice and comfortable place 

for visitors.. The design was based on the investor´s requirements. There are few 

changes in the disposition compared to the study.The staircases are a bit different. Few 

changes in the room dimensions were made. The external dimensions of the building 

were not changed. The goal of the project was done as the documentation to the 

realisation of the building object has been elaborated.  
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